Consequences of Confinement Due to COVID-19 in Spain on Anxiety, Sleep and Executive Functioning of Children and Adolescents with ADHD by Navarro Soria, Ignasi et al.
sustainability
Article
Consequences of Confinement Due to COVID-19 in Spain on
Anxiety, Sleep and Executive Functioning of Children and
Adolescents with ADHD
Ignasi Navarro-Soria 1 , Marta Real-Fernández 1, Rocío Juárez-Ruiz de Mier 2 , Borja Costa-López 3,




Real-Fernández, M.; Juárez-Ruiz de
Mier, R.; Costa-López, B.; Sánchez, M.;
Lavigne, R. Consequences of
Confinement Due to COVID-19 in
Spain on Anxiety, Sleep and
Executive Functioning of Children
and Adolescents with ADHD.
Sustainability 2021, 13, 2487.
https://doi.org/10.3390/su13052487
Academic Editor: Trinidad García
Received: 14 December 2020
Accepted: 18 February 2021
Published: 25 February 2021
Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-
iations.
Copyright: © 2021 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses/by/
4.0/).
1 Department of Developmental and Educational Psychology, University of Alicante, 03690 Alicante, Spain;
ignasi.navarro@ua.es (I.N.-S.); mrf44@alu.ua.es (M.R.-F.)
2 Department of Developmental and Educational Psychology, University of Malaga, 29071 Malaga, Spain;
Rjrm@uma.es
3 Department of Health Psychology, University of Alicante, 03690 Alicante, Spain; borja.costa@ua.es
4 Neuropsipe, Child and Adolescent Neuroscience Center, 29010 Malaga, Spain; msanchez@neuropsipe.com
* Correspondence: rlc@uma.es
Abstract: The outbreak and the quick expansion of SARS-CoV-2, from December 2019 to today, has
forced countries around the world to resolve virus containment measures in order to slow down the
contagion curve. Between these measures, the situation of lockdown, and the isolation or limitation
of social contact between the citizens, there has been an unknown psychological impact. Certain
groups (the elderly, children and teenagers, and the clinical population, for instance) arouse serious
fears among professionals due to their greater vulnerability and ignorance regarding the short- and
long-term consequences. The main purposes of this work are first of all to evaluate the consequences
of the lockdown in children and teenagers diagnosed with attention deficit hyperactivity disorder
(ADHD), sleep-related problems, and problems with executive functions. Secondly, we aim to
compare the effects produced with respect to the previously mentioned variables with normotypic
subjects; that is to say, between a group that was subject to lockdown and another group that was
not confined. The findings show that the clinic confined group had high levels of state anxiety and
problems with sleep and executive functions; differences could also be seen between the two groups,
with the confined ADHD group being more negatively affected in all measured variables.
Keywords: COVID-19; confinement; children; adolescents; anxiety; sleep; executive functions; ADHD
1. Introduction
On 11 March 2020, the World Health Organization (WHO) named the public health
emergency caused by COVID-19 an international pandemic. Given the rapid spread of
the virus, all countries have had to take measures to protect the health and safety of
their citizens, contain the spread of the virus, and strengthen the public health system [1].
Measures such as social isolation, mobility restrictions, and quarantine of the population
were immediately adopted to mitigate the impact of the virus on a health, social, and
economic level. In Spain, on the 14 March 2020, a state of emergency was declared, and
along with it the obligation to close many workplaces, including schools at all educational
levels. From then on, the entire population was to remain confined to their homes until
further notice.
In Spain, the confinement lasted for more than a month and a half, with people being
unable to leave their homes except for certain essential activities. It is estimated that
during March 2020, more than 3 billion people were confined worldwide, and although
the conditions of confinement varied from country to country, many families saw their
work, economic and personal situations altered. In the case of children and adolescents, in
addition to being unable to attend school, they were also deprived of social contact with
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peers and had limited physical activity [2]. The COVID-19 pandemic is one of very few
social events to have had such an important impact on human psychology, especially due
to the number of people affected and the influence it has had on all spheres of life [3]. All
of this has led to a high level of psychological pressure on people in various countries [4,5],
altering the mental health of adults, children, and adolescents and leading to changes in
mood, behavior, and other daily habits, which may put the mental health of many people
at risk both now and in the not-too-distant future [4,6–14]. The pandemic and confinement
has affected people of all characteristics; however, a specifically vulnerable group are
children and adolescents with neurodevelopmental disorders such as Attention Deficit
Hyperactivity Disorder (ADHD), and it is to be expected that the effects of confinement on
their mental health will be more intense. The emotional stress that this situation generates
has neurobiological consequences that increase the probability of exacerbating concomitant
diseases and vulnerability to meeting the criteria for mental disorders such as anxiety
disorders, depression, sleep disorders, and acute stress [4,12,15–18], among others.
The symptoms of ADHD are related to the executive deficit associated with neurobio-
logical dysfunctions in the frontostriatal circuits—regions that play a decisive role in higher
cognitive processes [19–22]. At present, there is no clear singular definition of executive
functions [23], but most authors agree that they can be described as a combination of
multiple cognitive abilities that allow anticipation and the establishment of goals, the
formation of plans, the initiation of activities, self-regulation, and the ability to carry plans
out efficiently, making it possible for the person to control and regulate their behavior
through cognitive processes [24,25]. Therefore, people with ADHD experience greater
difficulties in terms of academic, family, and social adjustment due to these functions being
crucial for adequate decision-making and interaction with the environment [9,24–26].
Exposure to stress has been found to be an aggravating factor in the symptoms of
the disorder [27]. A recent study conducted by Humphreys et al. [28] on 214 children
with ADHD revealed that greater exposure to stressful events during early and middle
childhood are associated with higher levels of ADHD symptoms in early adolescence. In
addition, using neuroimaging techniques, they observed that certain brain areas had under-
gone potential structural changes in response to stress, increasing the symptomatology of
the disorder. These results support the idea that ADHD is a heterogeneous disorder shaped
by the interaction between both genetic and environmental factors [29]. Several studies
have suggested that brain regions such as the prefrontal cortex (PFC), which has prolonged
periods of maturation, may be especially vulnerable to stressful situations in early child-
hood [27], thus explaining the deterioration of executive, behavioral, and emotional deficits
and the possible emergence of neuropsychiatric disorders in later stages [30,31]. Some
studies have highlighted the fact that, following the disappearance of the stressor, cognitive
difficulties are quicker to recover, whereas emotional deficits and the areas related to them,
such as the amygdala, are more resistant to recovery, contributing to a higher prevalence of
mood disorders in adulthood [32].
ADHD has one of the highest comorbidity rates of all neurodevelopmental disorders.
Between 70% and 85% of children diagnosed meet criteria for other disorders [26], with
more than 50% having three or more comorbidities [26,33] and 34% of children and ado-
lescents having anxiety disorders [28]. Studies have shown that symptoms of anxiety in
ADHD often go unnoticed [34] or are confused (anticipatory concern about danger, muscle
tension, sleep problems, etc.) with the nuclear symptoms of the disorder itself, thus remain-
ing an unnoticed disorder. The unprecedented situation that children and adolescents are
experiencing due to the long period of confinement as well as the threats of risk that the
pandemic brings, together with their own personal and family circumstances, lead to a
greater probability of the appearance of anxious and/or depressive symptoms [6,7].
Although anxiety is common in ADHD, it is not entirely clear how it influences
the lives of children and young people [35]. Research with adults suggests that anxious
symptoms are related to poor executive control [36], since high levels of anxiety can
interfere with the ability to inhibit irrelevant information, as well as in the change of
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attentional focus between tasks. Similarly, poor attentional control can contribute to the
emergence of anxious symptoms, making it difficult to inhibit irrelevant information and
promoting the appearance of cognitive and emotional stress responses [37–39]. A study
conducted by Jarret [40] examines the relationship between ADHD with anxious symptoms
and executive deficits, developing a structural equations model that reveals greater deficits
in emotional self-regulation, organization, and problem solving in the group with ADHD
and anxiety when compared to subjects with ADHD on the one hand, and to subjects with
anxiety, on the other.
Similar to anxiety disorders, sleep disorders are also common in children with neu-
rodevelopmental disorders. In addition, anxiety disorders and depression have a complex,
two-way relationship with sleep disorders [41]. Poor sleep can have detrimental effects on
cognitive processes, behavior and mood: consequences that are exacerbated in children
and adolescents with neurodevelopmental disorders such as ADHD. A multidirectional re-
lationship exists between ADHD and sleep disorders, with some authors pointing out that
sleep disturbances may exacerbate the symptoms or be the cause of them, in combination
with environmental and genetic factors [42–44]. The unprecedented situation experienced
during confinement by COVID-19 can be considered an environmental factor affecting
sleep, with a study carried out during confinement [45] stating that the pandemic is af-
fecting the sleep of children and adolescents. Nightmares, night terrors, difficulty falling
asleep or waking up several times a night are some signs that the changes introduced in
their lives are disrupting their chronobiological clock.
The National Child Traumatic Stress Network [46] state that the psychological re-
sponse to COVID-19 will vary with age. In the preschool stage, manifestations of fear,
loss of appetite, increased tantrums and complaints or ambivalent attachment behaviors,
among others, are expected. At ages 6–12, increased rates of irritability, nightmares, sleep
and appetite problems, somatic symptoms or loss of interest in peers, and excessive at-
tachment to parents may be expected. In adolescents aged 13 to 18 years, in addition to
physical symptoms, sleep or isolation problems, increased or decreased energy, higher
rates of apathy or inattention to health care behaviors can be expected [47].
Given the very particular characteristics of the current health crisis, there is no doubt
of the impact is it having and will have in the future on people’s mental health, with certain
groups such as pregnant women, the elderly, health care workers, children and adolescents,
and those with a previous psychological disorder being more vulnerable and expected to
suffer more due to confinement [14,46–50].
Therefore, the aim of the present study was (i) to know the consequences of confine-
ment by COVID-19 on state anxiety, sleep, and executive functioning of a group of children
and adolescents with ADHD; (ii) to examine possible differences on these consequences
between a confined group of children and adolescents with ADHD and a confined group
without ADHD; and secondly, to study the existing differences with a third unconfined
group; (iii) to examine the possible correlations between the variables state anxiety, sleep
and executive functions on a confined group of children and adolescents with ADHD and
a confined non-clinical group; and (iv) to analyze the relationships between state anxiety,
sleep, and executive functioning in the ADHD group including the moderating role of age
and sex variables.
2. Materials and Methods
2.1. Design
The design is multimodal, since it is included different types of methodologies ac-
cording to the objectives of this study. Thus, an associative–comparative and explanatory
design was used to carry out this research [51].
2.2. Participants
The sample consisted of 234 children and adolescents, distributed in two groups:
Sustainability 2021, 13, 2487 4 of 17
Confined ADHD group: Made up of 117 subjects (96 males and 20 females) who met
the following inclusion criteria: to be confined due to COVID-19, to be a resident in Spain,
to be between 6 and 18 years old, and to have an ADHD diagnosis prior to the confinement.
The participants were between 6 and 18 years old (M = 12.12; SD = 3.36).
Confined non-ADHD group: Made up of 117 subjects (58 males and 59 females) who
met the following inclusion criteria: to be confined due to COVID-19, to be a resident in
Spain, to be between 6 and 18 years old, and to not be diagnosed with any neurodevelop-
mental disorder. The participants were between 6 and 18 years old (M = 12.78; DT = 2.50).
A third unconfined group was configured from the results obtained by the samples of the
implemented tests, using the data collected for the elaboration and standardization of the
scales for the Spanish population.
The sample was recruited after sending the questionnaires out online, and the inclu-
sion criteria used were: being in a situation of confinement due to the COVID-19 pandemic,
being a resident in Spain, and being between the age of 6 and 18 years. The study included
the collaboration of the legal guardians (N = 234), who answered the questionnaires by
asking their children, if necessary, in relation to what was observed during the period
of confinement. Of these, 98 were females and 19 males aged between 33 and 68 years
(M = 46.26; SD = 6.36) in the case of the ADHD group, and 103 females and 14 males aged
between 19 and 57 years (M = 45.19; SD = 7.00) in the case of the non-ADHD group. The
nationality of those surveyed was mostly Spanish (97.4%—ADHD group, 95.7%—non-
ADHD group). In the ADHD group, 83.8% had a maternal relationship with the child
or adolescent, 13.7% a paternal relationship, and the rest, with percentages ranging from
1.7% to 0.9%, had other relationships as legal guardians or foster care. Finally, in the case
of the non-ADHD group, the questionnaires were completed by 91.5% of mothers, 6% of
fathers, and 2.6% of sisters. All legal guardians signed the informed consent, were aware
of the different phases and characteristics of the study and completed the questionnaire.
Those who did not complete it in its entirety or did not provide informed consent were
excluded from the study.
Furthermore, other sociodemographic variables were registered. In regard to the
ADHD group, 71.8% live in a space occupying between 51–99 and 100–150 square me-
ters, compared to 73.5% in the case of the non-ADHD group. More than 98% of ADHD
and non-ADHD group have not changed the residence during the lockdown. Monthly
incomes exceed the interprofessional minimum wage (65%—ADHD group, and 66.7%—
non-ADHD group).
2.3. Instruments
The instrument, designed to be completed by parents and/or legal guardians of chil-
dren and adolescents from 6 to 18 years of age, and which takes approximately 15–20 min
to complete, consists of four sections that include (1) sociodemographic and health-related
data, (2) state/trait anxiety in children and adolescents, (3) sleep, and (4) executive func-
tioning. The first section was elaborated ad hoc according to the sociodemographic and
health variables that are mainly related to the contextual characteristics of the minors, given
the situation of confinement. The subsequent sections gather information from different
standardized scales whose items have been adapted in order to be answered by the adult
informants. For example, the wording of the items was adapted by modifying pronouns;
for example, “You feel nervous in...” was changed to “He/She feels nervous in...”
• Ad hoc sociodemographic and clinical data questionnaire
Designed to collect information regarding sociodemographic variables such as level
of education attained by informants, the monthly income of the family, the employment
situation of the informant and their partner before and after the declaration of the state
of alarm, employment sector to which they belong, size of the house in which they lived
during quarantine, and exterior spaces which the house possess (window, balcony, terrace,
patio, garden, or exterior terrain). In addition, information was collected regarding the
child’s mental health, as well as whether he or she was taking medication. Lastly, the ques-
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tionnaire asked whether the family unit included persons with risk factors for contracting
coronavirus and whether any members had tested positive for the disease.
• State–Trait Anxiety Inventory for Children (STAIC) self-assessment questionnaire [52]
This questionnaire is derived from the State–Trait Anxiety Inventory (STAI) test. It
evaluates anxiety as a state and as a trait, constituting two independent scales made up
of 10 items each with 3 response options (1 = not at all, 2 = somewhat, 3 = very much).
The scale refers to how the child feels at a given time. The state anxiety scale tries to
clarify “how the child feels at a given moment”, and measures transitory states of anxiety;
that is, feelings of apprehension and tension and concern which fluctuate in intensity
over time. Examples of items used in this scale are “your child feels calm” or “your
child feels restless”. It presents high reliability through Kuder Richardson’s KR-20 internal
consistency coefficient of 0.91 for state anxiety (Spielberger et al. [52]). Although the original
implementation of the instrument is self-applicable with help of tutors or guardians if
necessary, due to the special circumstances of the confinement and the telematic sending of
the test, it was decided that the guardians would be the ones to complete the questionnaire,
in collaboration with the child when necessary. For this, the formulation of each item was
adapted as previously exemplified.
• BEARS sleep-screening tool for sleep disorders in childhood [53,54]
A brief sleep screening test made up of 9 items which analyses five main areas:
bedtime problems, excessive daytime sleepiness, awakenings during the night, regularity
and duration of sleep, and snoring. The aim of this test is to detect sleep disorders in
children and adolescents between the ages of 2 and 18. This test was completed by
parents/guardians answering questions such as “Does your child have trouble going to
bed?” or “Does your child have trouble waking up in the morning, does he/she seem
sleepy during the day or take naps?”. Each item had 7 response options, with 1 = totally
disagree and 7 = totally agree, even though originally a dichotomous response was used.
This was decided since it is more appropriate at the methodological level and thus provides
greater relativity in the type of response. Regarding reliability and internal consistency, the
scale presents a Cronbach’s alpha coefficient of alpha = 0.732 [47].
• Barkley Deficits in Executive Functioning Scale—Children and Adolescents (BDEFS-
CA), short form [55]
This scale is completed by the child’s parents/guardians and evaluates information
about deficits in the executive functioning of children and adolescents (between 6 and
17 years old), in daily life activities. It is composed of 20 items with four response options
to assess the frequency in which behavioral alterations occur (never, sometimes, often, and
very often). It consists of items such as “your child wastes or mismanages his/her time”
or “your child has trouble planning or preparing for upcoming events”. Regarding the
reliability and internal consistency, the short version of the scale presents a Cronbach’s
alpha coefficient of alpha = 0.732. This version constitutes a screening of the extended
questionnaire (70 items), both of which bring together information from different execu-
tive domains (time management, organization/problem solving, inhibition/containment,
motivation, emotional regulation).
2.4. Procedure
A single evaluation was carried out through an online questionnaire that consisted
of all the instruments described above. This format was chosen because of the situation
of confinement decreed in the country. The sample, for convenience, was selected ac-
cording to age, presence or not of ADHD, and being in a state of alarm for COVID-19.
As previously mentioned, an unconfined population group was included in the study,
using the data collected for the elaboration and standardization of the scales of the used
psychometric tests.
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On Thursday, 16 April 2020 at 19:30 p.m., the questionnaire was sent and distributed
through social networks and local media requesting citizen collaboration to participate in
the study. The questionnaire was online for a total of two weeks.
At the beginning of the questionnaire, informed consent was required from the parents
and/or legal guardians of the participants, who were informed of the anonymity of their
data and the exclusive use they were to have. At the same time, the ethical principles of
the Declaration of Helsinki [56] were respected.
2.5. Ethics Committee
This study was carried out in accordance with the Ethics Committee and Vice-Rectorate
for Research and Knowledge Transfer of the University of Alicante (UA-2020-05-12).
2.6. Statistical Analysis
To carry out the statistical analysis, we started with the database debugging. For this
purpose, an exploratory analysis was carried out, duplicated cases were eliminated, and
inverse items were recoded.
A quantitative methodology was carried out, in which frequency and descriptive
analyses (mean, median, and standard deviation) were applied for the socio-demographic
variables (age and sex of the participants), and the variables state anxiety, sleep disorders,
and executive functions, for the two confined samples. In this way, a statistical criterion
was used to group the different variables into low, average, and high scores, by taking
the 33.3 and 66.7 percentiles as cut-off points to find out the frequency of each group, in
addition to making an expert judgement by professionals from the University of Malaga
and the University of Alicante.
For the unconfined sample, mean scores have been calculated from the different scales
used in previous research studies, with the aim of creating a normative reference group.
These scores have been obtained from the samples that make up the test scales.
Likewise, the assumptions of linearity (scatter diagrams), normality (Kolmogorov–
Smirnov test), independence (Gust test) and homocedasticity (Levene test) were checked
in order to decide on the most suitable tests to be carried out to contrast hypotheses in the
confined samples.
For the variance analysis between ADHD and non-ADHD confined groups, the non-
parametric Mann–Whitney U test was applied for the variables state anxiety, sleep, and
executive functions since they did not meet the statistical assumptions [57]. The established
confidence level was 95%. Subsequently, the effect size (ES) was calculated to find out how
substantial the differences between the two groups are.
Thus, an analysis of correlations between the variable state anxiety, with sleep and
executive functioning was performed in both the ADHD and non-ADHD groups.
Finally, a mediation (#1) and moderated mediation (#2) analysis were carried out.
The product-of-coefficients strategy with bootstrapping was used, applying the PROCESS
macro for SPSS (IBM Corporation, New York, NY, USA) [58] to test strength and significance
of the indirect effect. Bootstrapping is a non-parametric method for assessing indirect
effects [59,60]. Bootstrapping provides the most powerful and reasonable method of
obtaining confidence limits for specific indirect effects under most conditions [53]. In fact,
bootstrapping overcomes several problems with non-normally distributed variables such
as state anxiety, sleep, and executive functioning. Thus, for the mediation analysis (#1,
see Figure 1), the indirect effect was estimated by first regressing sleep (MedV) on state
anxiety (IV), and subsequently regressing executive functioning (DV) on sleep (MedV)
and state anxiety (IV). The indirect effect was then quantified as the product of the mean
bootstrapped sample estimates of the regression coefficients (MedV on IV, DV on MedV
controlling for IV). The standard deviation of the estimate of the indirect effect obtained over
10,000 bootstrapped resamples is the estimated standard error of the mean indirect effect,
and the significance was determined based on 95% bias-corrected confidence intervals [61].
Based on this information, bootstrap confidence intervals were generated for the indirect
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effect. A significant indirect effect via mediators between dependent and independent
variables was determined if the 95% CI does not contain zero.
Figure 1. Conceptual mediation model (#1).
Furthermore, in regard to the hypothesis on moderated mediation (#2, see Figure 2),
in order to test whether the indirect effect depends on age (ModV1) and sex (ModV2),
coefficients were estimated independently in two regression analysis using bootstrapping.
First, sleep (Me) was regressed on state anxiety (IV). Subsequently, executive functioning
(DV) was regressed on sleep (MedV) and state anxiety (IV), and age and sex as moderator
variables (ModV1, ModV2). An overall effect of the IV on the MedV is a necessary precon-
dition for moderated mediation. A significant effect of age and sex (ModV1, ModV2) on
executive functioning is only indicative of moderated mediation if state anxiety (IV) affects
sleep (MedV).
Figure 2. Conceptual moderated mediation model (#2).
All data were analyzed using the SPSS Statistical software package, IBM SPSS Statis-
tics v25.
3. Results
In order to know the consequences of confinement due to COVID-19 on state anxiety,
sleep, and executive functions of a group of children and adolescents with ADHD, an
analysis of frequencies and percentages was carried out, as well as a descriptive analysis of
the total sample.
As can be seen in Table 1, regarding state anxiety in the confined ADHD group,
81.9% of children and adolescents show medium-high scores (32.8% and 49.1%, respec-
tively), while 18.1% showed low scores on this test. Regarding sleep, 84.6% show medium-
high alterations (35.0% and 49.6%, respectively) and 15.4% low alterations. In reference to
executive functioning, 91.4% of children and adolescents indicate high alterations.
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Table 1. Frequency analysis of the variables state anxiety, sleep, and executive functioning of the
confined ADHD group.
Variable Frequence (n) Percentage (%)
State anxiety * Low 21 18.1
Average 38 32.8
High 57 49.1
Sleep Low 18 15.4
Average 41 35.0
High 58 49.6
EF (BDEFS-CA) Low 10 8.5
Average 22 18.8
High 85 72.6
* 1 lost person.
To study possible differences between a group of children and adolescents with ADHD
and a non-ADHD group in a confined situation, the Mann–Whitney non-parametric U test
was carried out. As can be seen in Table 2, the results show that there are statistically signif-
icant differences between the ADHD and non-ADHD group in state anxiety (U = 5340.00;
z = −2.91; p = 0.004), sleep (U = 5424.00; z = −2.78; p = 0.005), and executive functioning
(U = 2627.50; z = −8.15; p = 0.001). All these results show a higher affectation in the ADHD
group with respect to the non-ADHD group, especially in executive functioning. After
estimating the effect size in terms of correlation (r), the results are considered clinically
relevant in terms of the BDEFS-CA scale (r = 0.53) [62].
Table 2. Mann–Whitney U test for differences in anxiety, sleep, and executive functions by ADHD diagnosis.
Instrument Group Mean Rank Z p r
STAICs ADHD 130.36 −2.91 0.004 0.19
Non-ADHD 104.64
BEARS ADHD 129.64 2.78 0.005 0.18
Non-ADHD 105.36
BDEFS-CA ADHD 153.54 −8.15 0.001 0.53
Non-ADHD 81.46
Cohen (1988): r = 0.10 (small)/r = 0.30(medium)/r = 0.50(large)/r = 0.70(very large).
On the other hand, the average scores for the different scales used both for the
confined ADHD and the confined non-ADHD groups were calculated and compared with
the average scores derived from the test manuals, recognizing the population that makes
up the sample as a normative unconfined population. When comparing the differences
between the scores obtained by the unconfined sample and the non-ADHD confined
sample, the latter group presents poorer scores than the unconfined group. The difference
in scores is even more noticeable when comparing the results of the confined ADHD
sample (see Table 3).
Table 3. Means of state anxiety, sleep, and executive functioning according to control sample, unconfined clinic, and
confined clinic.
Total Mean (6–18 Years)
Non-Confinement Samples Non-ADHD andConfinement Sample ADHD and Confinement Sample
State Anxiety (STAIC) 31.2 32.60 36.10
Sleep (BEARS) 7.4 12.60 13.57
EF (BDEFS-CA) 33.2 70.30 80.44
In regard to the possible relationships between the variables and the group to which
they belong (confined ADHD and non-confined ADHD), a correlation study was con-
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ducted. All correlations are considered of moderate magnitude, except for the weak
correlation between state anxiety and executive functions in the group without ADHD
(0.286) (see Figure 3), and the strongest correlation appearing between state anxiety and
executive functions in the group with ADHD measured with the BDEFS-CA scale (0.345)
(see Figure 4) [63].
Figure 3. Correlations between sleep and state anxiety, and executive functioning and state anxiety
in the group without ADHD.
Figure 4. Correlations between sleep and state anxiety, and executive functioning and state anxiety
in the group with ADHD.
Finally, in reference to the mediation analysis (#1), the first analysis examined the indi-
rect effect of state anxiety (IV) on executive functioning (DV) through sleep (MedV). Results
revealed significant effect of the IV on the MedV (a: B = 0.19, SE = 04, 95% CI [0.12, 0.26],
p = 0.001), the MedV on the DV (b: B = 1.07, SE = 0.37, 95% CI [0.33,1.81], p = 0.005), and the
total effect of the IV on the DV (c: B = 1.07, SE = 0.15, 95% CI [0.78, 1.37], p = 0.001). Although
the direct effect of IV on DV was significant (c’: B = 0.87, SE = 0.16, 95% CI [0.56, 1.19]), there
was also a significant indirect effect of the IV on the DV through the Med V (a*b: B = 0.20,
SE = 0.07, 95% CI [0.06, 0.35]) (Figure 5).
Figure 5. Results of regression analysis for mediation (#1). Unstandardized regression coefficients. d.
However, the indexes of moderated mediation (#2) present the association among
moderators, and the indirect effect was not found to be significant (X*W: Bage = 0.84;
SE = 2.15, 95% CI [−3.41, 5.08], p = 0.7; X*Z: Bsex = 3.21; SE = 3.48, 95% CI [−3.69, 10.12],
p = 0.36) (Figure 6).
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Figure 6. Results of regression analyses for moderated mediation (#2). Unstandardized regression
coefficients. Note: ** p < 0.01, *** p < 0.001.
4. Discussion
The confinement due to COVID-19 has proven to be a threat to the mental health of
healthy children and adolescents, so it is impossible to ignore the threat it assumes for
those with a neurodevelopmental disorder such as ADHD.
The time we have lived with COVID-19 is relatively short, however there are already
research groups that have evidence available on the psychological impact of the pandemic,
although most studies are focused on the adult or non-pathological population [64]. Re-
search such as that conducted by [47,65,66] indicates that home confinement may have
a negative impact on the physical and/or psychological well-being of children and ado-
lescents. In a study conducted in Shanghai [67], with a sample of 241 parents of children
with ADHD aged 6–15, they found that after completing questionnaires (such as SNAP-IV
parent form, Child Stress Disorders Checklist, some questions related to time allocation on
children’s activities, mood state of the children and parents, and about attention to media
coverage of the 2019-nCoV) and the analysis of the answers through logistic regression,
the general mood of the children, of the parents, and the time dedicated to the study acted
as significant predictors of the worsening of their children’s behavior. A model of three
predictors was therefore determined, with F (3, 237) = 31.73, p < 0.001, R 2 = 0.29. The
conclusions reached indicated that during the COVID-19 outbreak, the behavior of children
with ADHD studied in Shanghai worsened significantly compared to their normal state.
The negative mood of the children and their parents was associated with ADHD symptoms.
In addition, the parents reported that they experienced a high level of daily stress in raising
their ADHD children.
By carrying out a comprehensive and non-systematic search in seventy-seven articles
with the intention of finding out the effects of the pandemic on the mental health of
children and adolescents, de Miranda et al. [11] found that most of the studies analyzed
have selected the anxiety and depression variable as a reference to find out the mental
health status of the subject and have assessed it using different scales. Specifically, studies
such as that of Chen et al. [6], conducted on a sample of 1036 children and adolescents aged
6 to 15 years, found that 18.92% showed symptoms of anxiety and 11.78% depression. To
measure the presence of symptomatology, they used the SCARED screen and the DSRS-C
depression self-rating scale for children, respectively. On the other hand, Xie et al. [68], in
a sample of 2330 children aged 7 to 11 years, found similar values: specifically, 18.9% in
anxiety symptoms measured with the SCARED screen scale and 22.6% in depressive
symptoms using the CDI-S Children’s depression inventory short form.
Studies such as those by Marques de Miranda et al., Cortese et al., Power et al., Lee
and Xie et al. [11,17,50,69,70] have highlighted that individuals with neurodevelopmental
disorders, such as ADHD, are particularly vulnerable to the distress caused by pandemic
measures such as confinement, which exacerbates the manifestation of conduct problems,
more challenging behaviors, increased irritability, and executive problems.
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In the light of this previous research, the present study came into existence with
the intention of knowing the consequences of confinement on state anxiety, sleep, and
executive functioning of a group of children and adolescents with ADHD.
After the first analysis, it was found that 81.9% of the sample had medium-high
scores in state anxiety. A high level of anxiety is one of the comorbidities that often
accompany ADHD. Specifically, the work of Power et al. [69] analyzed levels of anxiety
in groups diagnosed with ADHD-C and ADHD-I, observing significantly higher levels in
children with combined ADHD, in comparison to the group with ADHD that presented
predominantly with inattention. Similarly, the study conducted by Gonzalez et al. [71],
found that the ADHD-C group showed significantly higher levels in trait anxiety, compared
to the ADHD-I, ADHD-HI, and control subtypes, while the ADHD-I group presented
higher scores in state anxiety and symptoms that negatively affect cognitive processes
(which already appear altered in the disorder itself). In a study conducted by Sadeh
and Bredemier [72] it was found that high levels of trait anxiety in groups with ADHD
predicted worse performance on attention tasks, increasing inattentive symptomatology
and conditioning the subjects’ day-to-day performance. However, despite the fact that
anxiety is a frequent disorder in subjects diagnosed with ADHD, in the present study
population, we observed that the average and high rates of state anxiety are much higher
than those detected in other previously cited research.
In regard to sleep, 84.6% present medium-high alterations. If, under normal conditions,
sleep disorders are very frequent in children with ADHD (appearing in 25–50% of cases
and being five times more frequent than in healthy children [43]), it is to be expected
that this frequency has been increased by an unprecedented situation such as the one
experienced due to the outbreak of COVID-19. Therefore, to these results must be added
the high levels of anxiety, which is related in a bidirectional way with sleep disorders [41].
Insufficient rest can have detrimental effects on cognitive processes, behavior, and mood:
effects that are exacerbated in children and adolescents with neurodevelopmental disorders
such as ADHD. In fact, recent research indicates that sleep disturbances may exacerbate
the symptoms or be the cause of some of them, in combination with environmental and
genetic factors [42–45], and an unprecedented situation such as that experienced during
confinement by COVID-19, can be considered an environmental factor affecting sleep. In
another study implemented during the confinement by Madrid [45], it is stated that this
crisis is affecting the rest of children and adolescents, causing nightmares, night terrors,
difficulty in falling asleep, or waking up several times at night, derived from the changes
introduced into their lives by the pandemic that have disrupted their chronobiological clock.
With respect to executive functioning, around 91.4% show medium-high alterations.
Research with adults suggests that anxiety is associated with poor control of executive
attention [36]. The work of these authors examined executive attention in 860 children
classified into three groups: anxiety disorders (n = 67, of which 43 had no specific phobia),
ADHD (n = 67), and controls (n = 726). Subjects with anxiety disorders did not show signif-
icant differences with respect to controls in executive attention tasks. However, the group
of subjects that showed anxiety disorders without specific phobia obtained significantly
higher scores compared to the groups that presented specific phobia and controls. The
heterogeneity in executive attention among groups of children who present anxious traits
seems to be similar to that observed in adults [73]. The ADHD group showed significantly
higher results in the mentioned tasks with respect to the controls, when the effect of anx-
ious symptoms was controlled, without finding large differences between ADHD with
and without associated comorbidity (conduct disorder and oppositional defiant disorder).
These results show high levels of cognitive dysfunction in ADHD that do not seem to be so
pronounced in subjects diagnosed with anxiety disorders [36,70,71]. Along the same lines,
a study conducted by Jarrett [74] examined the relationship between executive deficits,
inattention, hyperactivity/impulsivity, and anxiety in adults, organized according to the
diagnosis: ADHD and anxiety (n = 36), ADHD without anxiety (n = 35), anxiety without
ADHD (n = 53), and controls (n = 32). The first structural equation model implied the
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latent factor of executive deficits as predictors of inattention, hyperactivity/impulsivity,
and anxiety. Specifically, the group diagnosed with ADHD showed greater deficits in
self-motivation and self-control than the anxious group. The subjects who presented
ADHD and anxiety obtained scores that confirmed particularly pronounced problems in
organization, problem solving, and emotional control compared to the ADHD group and
the anxiety group (both groups showed no significant differences in these variables). The
organization/problem-solving domain, measured in this study by the BAARS-IV scale,
reflects the ability to organize thought and behavior quickly when the subject experiences
unexpected events that require a specific solution. This construct has a relevant overlap
with working memory (WM) and is consistent with suggestions made by other works,
which support the incidence of higher WM deficits in subjects diagnosed with ADHD and
anxiety [40,47,67,73].
On the other hand, a second analysis was carried out with the intention of comparing
the results obtained in the battery applied to both the confined clinical and confined non-
clinical groups, showing that there are statistically significant differences in state anxiety
(p = 0.004), sleep (p = 0.005), and executive functions (p = 0.001), with the results always
being more negative for the clinical group. Likewise, after comparing the mean scores of
the different scales used from a confined clinical group, a confined non-clinical group, and
an unconfined group, as explained above, we found that the differences between the scores
obtained are more unfavorable for the groups that have been in confinement, and even more
so when those who have been confined presented a previous neurodevelopmental disorder
such as ADHD. The COVID-19 pandemic may worsen pre-existing mental disorders and
increase cases in children and adolescents, due to the public health crisis itself, social
isolation, and economic recession [74]. All that confinement entails, such as school closures,
interruptions in psycho-educational therapy, the absence of extracurricular activities, not
being able to go out to play or play sports, etc., together with online schooling, parents
working from home, an increase in constant negative news, and great uncertainty about
how to approach the future has most probably favored the results of this study. As well
as the findings of this study, the work of [5,65,66,75], among others, also demonstrates
that home confinement can have a negative impact on the physical and mental health of
children and adolescents.
Finally, with regard to the results of the correlations between each group and the
variables of anxiety, quality of sleep, and executive functions, it should be noted that there
are moderate correlations for both the clinical and non-clinical groups, both of which are
confined, with the exception of the correlation between anxiety and executive functions of
the non-clinical confined group, which results in a weak correlation (0.286). This allows us
to affirm that the higher the score in state anxiety, the worse the scores obtained in quality
of sleep and in implementation of executive functions, with the difference that if the subject
presents a neurodevelopmental disorder such as ADHD, anxiety affects more intensely the
loss of cognitive skills linked to executive functions.
These results coincide with those of research such as that of Martel et al. [76], which
determined that those who present better executive functions are more capable of pro-
cessing emotional information, which leads them to better adaptation to changes in their
environment and a lower risk of the appearance of psychopathologies. If we take into
account that subjects diagnosed with ADHD have deficiencies in executive functions, it is
logical to predict that the emotional management of anxiety will be more deficient than
in cases that do not present this disorder, so the symptoms of anxiety will worsen and
therefore the high cognitive functions such as executive functions will be the first to be
impaired. Similarly, Garon and Waschbusch [77,78] determined from their studies that
subjects, who present a high level of anxiety and ADHD combined, are much less effective
in making decisions that require the use of executive functions—a statement that would
also be reinforced by our results.
In the mediation analysis carried out, we have found the influence of sex and age on
the other variables measured in the sample with ADHD is non-existent. However, there
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are discrepancies between various authors when relating these variables to measurements
of the mental health of children and adolescents during the pandemic. While Xie et al. [79]
and Jiao et al. [80] agree with our findings, Zhou et al. [81] found greater symptoms of
anxiety as age increased. Liu et al. [82], comparing the level of anxiety between elementary
school students and university students, found the latter showed higher rates of anxiety,
depression, and somatic symptoms. A study carried out with children from 3 to 18 years
old [79] showed that children from 3 to 6 years old presented greater attachment and fear
behaviors because their relatives contracted the disease and those from 6 to 18 years old
had more symptoms of inattention and irritability. Regarding gender, some of the first
studies published during the pandemic indicated that adolescent girls are the ones most
likely to present anxiety and depressive symptoms [18,81]. Wang et al. [83] and Alvis
et al. [84] endorse the above data by adding stress to the list of symptoms. On the other
hand, Xie et al. [79] in a study carried out with a sample of children between 7 to 11 years
old, did not find differences between sex. Ahmed et al. [85] extending the age range, did
not find differences either.
Bayes and Ribes [86] argued the role of psychology in HIV-AIDS based on current
evidence and various conceptual and theoretical models of experimental psychology. They
considered that, regardless of the origin of the virus and its potential medical treatment,
its acquisition and coping with it was a psychological process. Research on this subject
has shown the relationship between prevention, adherence to treatment, and coping with
different types of illness and the behavior of individuals. Urzúa et al. [64] state that
in the case of the pandemic generated by COVID-19, the preventive measures offered
include behavioral measures (regardless of whether the person is exposed to the virus,
in quarantine, in a preventive situation of social distancing, or post-discharge). Similarly,
psychological interventions have not been sufficiently documented; however, specialists
consider that crisis interventions should be a measure for all affected groups [5], with
the aim of minimizing psychological damage and providing assistance by trying to avoid
subsequent problems such as post-traumatic stress. As Cortese et al. [17] published in the
European guide for the management of ADHD during the pandemic by COVID-19, we
consider it necessary that during periods of confinement, for the duration of the pandemic
people with special needs arising from the manifestation of a disorder such as ADHD
can enjoy the provision of medical–psychiatric, educational, and psychological services
necessary for each of the cases, even if restricted to telephone or online.
As the main limitation of the study, we highlight the lack of a pretest or retest on the
study sample: data which would allow comparing the degree to which the scores obtained
are mainly generated by the current situation.
Derived from this study, three future investigations are projected that would com-
plement the obtained results. Firstly, to carry out a new collection of information for the
same sample once the current situation has been overcome and the subjects of the study
have recovered part of the psychosocial habits that characterize their daily lives. Secondly,
it would be very interesting to collect information about the cognitive capacity of the
subjects that make up the sample in order to carry out a new study on the explanatory
model, including this variable that is so decisive in explaining the development of exec-
utive functions. Thirdly, to develop intervention programs to prevent and/or treat the
difficulties found in the subjects surveyed with the aim of minimizing as much as possible
the consequences that confinement has generated both in their anxiety levels and quality
of sleep, as well as in their executive functioning.
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